SYNOPSIS A patient with the Marfan syndrome died suddenly from aortic rupture and dissection in the early puerperium of her second pregnancy. Although the association of the Marfan syndrome and pregnancy is extremely rare, the case reported here being only the fifth on record, the concurrence of dissecting aneurysm or aortic dissection with pregnancy is more frequent. Furthermore it is accepted that aortic dissection in young women below the age of 40 is more common in the pregnant than those not pregnant. The cause of the enhancing effect of pregnancy is unknown but is thought to be endocrine since the stability of connective tissue can be influenced by hormones, particularly the sex steroids.
An unusual feature of the present case is the florid inflammatory reaction in the adventitia of the aorta, not specifically related to pregnancy or to the Marfan syndrome, and it is assumed that in this patient the congenital defect of connective tissue assumed to be the basis of the Marfan syndrome is associated with an acute collagen change or necrosis, possibly illustrating a link between the heritable disorders of connective tissue and the diffuse collagen disease. The body was slight and the height 5 ft. 1 in. The fingers were very long and pointed and considered to be characteristic of arachnodactyly. The thoracic cage, skull, and palatal arch were normal, and the sclerotics of normal appearance.
The significant findings were those of the heart and aorta. The pericardial sac was distended with blood clot but the heart was of normal size and Received for publication 7 August 1964. structure. The ascending aorta showed three tears. The largest, postero-lateral on the right and 1 cm. above the valve, was transverse and about 1 cm. across. The second tear, 1 cm. above the valve, was posterior, vertical, about 1 cm. in length, and the third, postero-lateral on the left, was transverse, I cm. in extent and 1-cm. above the valve. The aorta was split behind the first tear and dissected by blood clot into the pericardial sac. Dissection distally was found as far as the iliac arteries. There was no gross dilatation of the aortic ring nor were cushion-like thickenings of the aortic cusps found.
The only other significant finding was the spondylolisthesis of the fifth lumbar vertebra.
HISTOLOGY Histological descriptions are restricted to the aorta.
The intima showed a slight focal thickening due to numerous macrophages filled with lipoid.
The split in the wall of the aorta was in the outer third of the media. At this site and elsewhere there were scattered focal accumulations of mucoid material staining pale blue in conventional preparations with haematoxylin and eosin and showing metachromasia with toluidine blue. There was no cellular reaction around these accumulations and elastic tissue was absent. In all sections the elastic pattern in the media was a %;-bizarre. The fibres were irregularly aligned, appeared t .: broken and frayed and in some areas were tangled together in masses. In other areas elastic tissue was" absent and the internal elastic lamina, for example, @ . showed extensive gaps. Small haemorrhages were found in the media both at the site of the split and elsewhere and were associated with a cellular infiltration of mononuclear cells but this association was by no means invariable. tissue between the aorta and the myocardium but the myocardium itself was not involved in this process nor did it show any other celullar reaction. Two processes appeared to be involved. First there were one or more layers of organizing and hyalinized fibrin, lying parallel to and below the thick fibrin wall of the split, presumably indicative of repeated haemorrhages (Fig. 1) . The second process was the gross cellular infiltration diffusely involving all parts of the adventitia including but extending beyond the area of fibrin deposition (Figs. 2 and 3) , and was in certain fields focal in character; lymphocytes, plasma cells, basophil histiocytes, multinucleated giant cells, and, most marked of all, eosinophil leucocytes surrounded isolated pieces of collagen (Fig. 4) HISTOLOGY OF THE AORTA The lesions of the aortic media in the present case are the same as those classically described as Erdheim's cystic medionecrosis affecting the elastic tissue (Braunstein, 1963) , and those manifest as an increased metachromasia of the ground substance, either an absolute or relative increase in the acid mucopolysaccharides, hyaluronic acid, or chondroitin sulphate C (MacLeod and Williams, 1956; Raekallio, 1958; Manley and Kent, 1963; Manley, 1964) .
The finding, however, of a gross inflammatory reaction in the adventitia is at variance with all or almost all, recorded instances of aortic rupture or dissection. The recent reports of MacLeod and Williams (1956), Marvel and Genovese (1951) , Sloper and Storey (1953) , Uyeyama, Kondo, and Kamins (1947), Whittaker and Sheehan (1954) , Hickey (1953) , Braunstein (1963) , and the reviews of the histology of the aorta in Marfan's syndrome by McKus; ck (1960) and Sinclair, Kitchin, and Turner (1960) either state or imply that there is no adventitial inflammatory change. The report of Novell, Asher, and Lev (1958) is the only one I have found since Shennan's (1934) that describes haemorrhage and neutrophil infiltration in the adventitia at the site of the aortic split. In four out of Shennan's series of 15 cases, changes resembling rheumatic aortitis were found and in these the vasa vasorum showed an endarteritis similar to that described in the present report. It is apparent that similar inflammatory changes had been observed before and Shennan refers to Rokitansky's papers (1839, 1844, 1852a, 1852b, 1856) in which it is suggested that there is one form ofdissecting aneurysm in which the adventitia is thick, vascular, and in a condition of chronic inflammation. Shennan implies, although does not actually state, that these lesions are due either to syphilis or to rheumatism. His four patients were two men, aged 75 and 49, and two women aged 55 and 62 years, and clearly the adventitial reaction has no specific relation with pregnancy. Shennan's main conclusion, like all subsequent authors', is that the medial changes are the most important, and he does not enlarge further on the inflammatory changes nor on any concept derived from them.
Although the florid adventitial inflammation described here is rather similar to that described by Baggenstoss and Saphir (1960) as rheumatic aortitis there is no other suggestion that in the present case acute rheumatism coexisted with the Marfan syndrome. It seems reasonable to assume, however, that in this patient there was a primary congenital defect of connective tissue associated with an adventitial collagen change or necrosis. In this way the present case may be regarded as illustrating a possible link between the heritable disorders of connective tissue and the diffuse collagen diseases.
The most important details of the present case and four other examples of Marfan's syndrome and pregnancy are given in Table I . The cause of death in each was aortic rupture and dissection and the question arises as to whether pregnancy is a contributory factor. Schnitker and Bayer (1944) found that of a total of 141 fatalities in patients under 40 due to dissecting aneurysm, 49 occurred in young women and of these 24 were pregnant at the time of the fatal rupture. This proportion, 50% approximately, is supported by Mandel, Evans, and Walford (1954) , who found that of 70 reported instances of dissecting aneurysm in young women, 37 were pregnant or in the puerperium at the time of rupture. Of 11 patients for whom the time of death was given, six died at between 7 and 9 months' gestation, three at 2j to 5 months' and, two in the puerperium. In Table I , two patients experienced attacks during gestation one of which was fatal. The 50 % incidence of pregnancy in fatal cases due to dissecting aneurysm is to be compared with the figure for the proportion of women pregnant at any time, excluding early miscarriage. This figure for Dublin for the age group 20 to 39 years is 134 per 1,000 women and for the age group 15 to 44 years 92 per 1,000 women. On these grounds it must be accepted that pregnancy is a predisposing factor in aortic rupture or dissection when, presumably, the characteristic aortic lesion is present. It is not suggested that medial necrosis or other aortic lesions are more common in pregnancy or that the lesions are in any way different.
An opposing view that pregnancy is not an enhancing factor in aortic rupture and dissection is based on the effects of the association of pregnancy and coarctation of the aorta. In this association there is a low incidence of aortic rupture and dissection, to judge from its occurrence in only three of 39 patients reported by Kinney, Sylvester, and Levine, (1945) , and furthermore the overall mortality of coarctation of the aorta and pregnancy at 9 5 % is not greater than the figure for the non-pregnant (Goodwin, 1958) . However, in Goodwin's series of 13 fatal instances of pregnancy with coarctation of the aorta, aortic rupture accounted for half, that is, double the overall incidence of this cause of death in all cases of coarctation of the aorta.
It would appear therefore that in patients with coarctation of the aorta, aortic dissection is more likely to occur in the pregnant than in the nonpregnant but this increased hazard does not increase the overall mortality, since patients with coarctation of the aorta die from many other causes which may not be affected by pregnancy.
The cause of the increased incidence of aortic rupture and dissection in pregnancy is conjectural. The phenomenon is not related to the hormone relaxin (McKusick, 1960) but there is a possible relationship with the sex steroids. For example, Zachariae (1958) concluded that in the rabbit oestrogens induce the formation of large quantities of acid mucopolysaccharides in the stroma and glands of the endometrium and that this effect is blocked by progesterone. Furthermore, in experi- 
